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(54) FLAME-RETARDANT EPOXY RESIN COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a flame-retardant epoxy resin compsn. having a high flame retardance 
without using a halogenous flame retardant by compounding an epoxy resin with ammonium polyphosphate and 
red phosphorus in a specified wt. ratio of ammonium polyphosphate to red phosphorus or by compounding an 
epoxy resin with ammonium polyphosphate and aluminum hydroxide or magnesium hydroxide in a specified wt. 
ratio of ammonium polyphosphate to aluminum hydroxide or magnesium hydroxide. 

SOLUTION: This compsn. is prepd. by compounding 100 pts.wt. epoxy resin with 1-40 pts.wt. the sum of 
ammonium polyphosphate and red phosphorus in a wt ratio of ammonium polyphosphate to red phosphorus of 
(96:4)-(75:25) or with 1-50 pts.wt the sum of ammonium polyphosphate and aluminum hydroxide or magnesium 
hydroxide in a wt. ratio of red phosphorus to aluminum hydroxide or magnesium hydroxide of (90:10)-(70:30). By 
the synergistic effects of the combination of ammonium polyphosphate with red phosphorus or with aluminum 
hydroxide or magnesium hydroxide in a specified wt. ratio, the compsn. has a high flame retardance even when 
these flame retardants are compounded in low amts. Ammonium polyphosphate coated with a resin is pref. used. 

' " — r: ~ - zzzzz 

LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of rejection] 

[Kind of final disposal of application other than the 
examiner s decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiners decision of 
rejection] 

[Date of requesting appeal against examiners decision 
of rejection] 

[Date of extinction of right] 



http://www19.ipdl.ncipi.gojp/PA1/result/detail/main/wAAA2eaGIYDA410110087P1.htm 



2006/08/14 



(l9)H*H#Wit (JP) (12) §f\ fj^ ffr ^ ^ (A) (ll)tttraiR£n**» 

^IS^IO- 110087 

(43) B ¥tf 1 0^ (1998) 4 £ 28 S 

F I 

C 0 8 L 63/00 
C 0 8 G 59/00 
C 0 8 K 3/22 
5/49 



S^Eit^ »*5t<DS:6 FD (± 8 M) 





1SBPF8- 284731 


(7DWHA 


000002071 


(22>WKB 


¥^8^(1996)10^7 0 








*|gJ&*RTfr:|tK*±a 3 TB 6 #32^ 


(72)SW# 


MSB 








#«Jlim«firfr^KZ,»BriO» 3 # 






<72)55W« 










»^;n««Strtf^Kz 1 «iirrios 2 # 






(72)5!W# 
















<74)f$SA 





(54) [#§W>«#] jWKttx*^'>»JB»^% 



(57) 



(51) IntCL 6 flt)M3H» 
C 0 8 L 63/00 
C 0 8 G 59/00 
C 0 8 K 3/22 
5/49 



(2) 

1 

(A) #y <)>mr>^^Ai6^ (b> mm*. * 
©■&sts#s 1 ~ 4 o fi«gp £ ft fn^-cse-^ o . #>-3. 

<A) : (B) CDMJtrtig 6 : 4-7 5 : 2 

[It*ffl2 ] 1 0 OftESBCC*tOr, 

(A) #<) y >M7>-*-^A*jJ;C>* (C) ^MfbTJl- 

5 - 1> a te j: t v y * %s<v a cd ft *> ti>h m a ti £ 
iitt/< «2 aco^BiTKfD^i^^ -ecD-a-tta* 1 1 - 5 10 

0MgR£ft3*iJ^rie£U *>o, (A) : (C) © 
MMttifiQ 0 : 1 0-7 0 : 3 0 V&ZC t^mtir 
x * JllftM. 

[rt*JS3 ] x#*->$Hil 0 OMtSPCC^L-C. 

(A) y>&7>^&x3A. (B)^teJ:c>' 

<c) ^KfbT^sx^Ate^c^k^bvy^^A© 

o^tts*i 1-50 gsas£ft sh^-ce^ i, #>o. 

(A) : (B) ©fiSit#S9 6 : 4 — 7 5 : 2 5"C*-? 
t, lo(A+B) : ( C ) ©MJt# 9 9 . 9:0. 20 
1-7 0 : 3 0-C*4C *««M£:t#*i' 

[iff*«4] (A) ^rw^yy^^-^A 
i ;>s$t>*^-^a 1 ^^s^stt^ 1 ; u>B! 
t>*x9a&o< «tss*"y y>i7>t^9Af* 
zffixm i -3 ©c»r*ia» 1 5BBtt©«ii»ttx>j«*^« 

[IIW5] <B> fiRfcr******. *«fcL<Bi 

WrM~C&2>t&33% 1 & L < 3 cDl^-rn^ 1 ^ 

laigtDKMttx £s WfflMfliJt&. 30 

co o o 1 ] 

^'J'J^T^^Ai (B)ii. (A)#yy> 

K7>^^Ai (C) ^JS^kW^fc 0 < « (A) 4<y 

u>i7>ti^A, ( b ) mm*s £ v ( c ) &m*m 40 

[0 00 2] 

f^itaVMcj: zmmm&'P. A&^©»§ft£*«*© 
raawiusan. -etie>©&ffl{cii§i,r«i* ftjawft 



#Hii¥ 1 0- 1 1 0 08 7 
2 

0 < Hll-^f A©ra^asnrt,^= 

[0 00 3] JfcSL x#*^WIf<Dlt*MbK:ffiHi3*iS 

m.#> htix *j«3 . y >3sn^j* feu y >»iBK^^ 
A^aesnri^-s. y>^»»jiL/-c«^y y>K 

[0004] ^ny>&MWMv$>zmMft 
wwmo'&ffflwaictt or mmm****. & c £ «&*d 

*5Ci, ^4>©7k#&C.£or^14-r£C £#©fllli@ 

<,>6:hrt*£. 

[0 00 5] fBlAfcC . #I9BS6 1 -1 52 746 ^£$8 

tc&smm t imitr >\> s - a £ <& u -c «c s nj& 

* # -5 «c « » Mitj^«il^^=& x 4< * ">»Bi &c*t u r 35- 
[0 00 6]—*, jH>; y >^r>*-^A7!)5xit<+^ 

W. *a#f i FlS4, 1 3 7, 1 7 8^BJffl#(c«, 

±-c^ttufc^y y >MT>*-^A*ixjj<+^^fli© 

[0 0 0 7 ] «jfi-C«. *T'J y >^T>-tx>jjA£fte© 

1 7 0 0 0 6-^£^CGiPJj&{b8'J£ L/-C. y >-^*{b 
ISltt x # + ->«flitf RJE^PB^ Stirt^. l> L ft *i 

6, *fy y^mr^-tx^Ai^fbrjusx^A^ef 
[0 00 8] JiU:©J:^ftJlWc,&-?-c. x*:+^tUfl§ 

m% fc»#/M3 y>»^>^f-A©tiAi:*»ii^tir(,» 

[0 00 9] 

>i7>*i^Ai ffe©n^j o < «n^f»^j t ©ta 

Sx^+^flgffl^^^rff^^ < ISS^StO/c. ^-©ite 

#y y>^T>*x^A<t#s©^ji*fn^€.L/<ciJf< 
y y >Kr>*x-iJA, ^fejc^^©^^^* 



3 

[0010] 

(1 ) i#t^«m o osMaucttur, (A) #y 
y>»T>*~^A*s<fcc/ (b) fm*. *cd^«*os 

1-4 0M3|S£&*Sd£rffi^U (A) : 

(B> <DSaJfcd*9 6:4-7 5:2 5t*-5Ci*i 

(2 ) x#*^8fjrei o ommSBK>ttL-c, (A) #y 
y>Bjr>*-^A*jj:tf (o *BKfc7JU5 

« 2 «<d&«*»B5 * , * <b^m& 1-50 sssp £ 
fr£iu^-cK£-u (a) : (c) commits 9 

0:1 0-70: 3 0 r&^> C i ^#SS[<b-r ^Hi^ttx 

(3) *#^>ttttgl 0 OMSIKc^Lr, (A) *y 

y>B!r>*^»?A. (B) *«*yj:yp (O *«wtr 

z i m& o < « 2 «©£jg7K*n%£, i - 

5 0*«»itt4«i-&-CBB-&0. (A) : (B) 

£>mSJ:b#9 6:4 — 7 5:2 5r&or, _ao (A + 
B) : (C) <DSStlkffi9 9. 9:0. 1-7 0:3 0 

t*sci ^iij^ttx ^mmmsm. 

(4) (A) j&frr&stfy y >i7>t^^A^ # 
yj>i7>^»)A, -rf^5>Ste#y y >mr>^ 
x^? a& c < itmfg.# y y >^x*> A-e&sfrrte 

( 5 > ( b ) & BMi>is< maam 

[ooii] (A) *$#<D#y y >ir>^^Ai 

(B> f&ftommzmmisxm&rmmftmzm'r&m 

osfifflucfcrur, #y y>&r>*^A<t^*t<Dia 

^tk^*afittr 9 6 : 4 -7 5 : 2 5 , tfft V < \t 9 
0 : 1 0£L/c||^3fl£l-4 0fiSSP, JfSKIJl 

o^3 0»«s<D»&r62£-r*. K»^S»J©iB^S!l^ 

[00 12] (A) mft<D#V V>mT>*:~VjU± 
(C) ^O^B7hffl^r*4*BMbT;l/5^»5A (C 
1) fciOV^/c^Kftv^i/^A (C2) 



(3) 0- 1 1 0 0 8 7 

4 

*fS4KB:, o o«BgBtc*fur, *y 

y >®7> J t-^Ai 7jc^{tr ;l/ * x »J? A J: 
«*^tv^e>^AOBa^tt^*Satb-C9 0 : 10 
-7 0 : 3 0, U<tt8 0 : 2 0 iL»l^l 
- 5 0 mSSP, JfSL,<«2 0-40 MM^m^m 

io [0 0 1 3 3 Etc. (A) 0fc#<D*y y >ir>^-) 

A, (B) flE^OiSJiteJ:^ (C) j£#©£«*«fl»r 
*S*Mfbr^2^.»?A (CI) fc±V/*fcB:*BKt 
v^*^A <C2> *#fflLTlS«tt««tttt*W-r 

i o osagRcc^tur. #y y >^7>*rx^A£ffc« 

®CDie^ib*^Mtbr9 6:4-75:25, SfSU 

<»9 o : iot^o, #y y >KT>^e^^A 
t BMcom&m t ?mttr >\> \ - ^ a *$ «t v/* / c a* 

^fbv^^>-^A(DgE^i:b^*ait"C9 9. 1:0. 
20 1 -7 0 : 3 0, *?£0<tt8 0 : 2 0 t LtcM^MM 
SU* 1 - 5 OSfiSR, Iff* L < 2 0 -4 0 fi*S5<D*iJ 

[0014] ^BjcDSi^x^+^fll^fll^-rS 

(a) ja^cD^y y >i7>*-«)AiLt», #yy 
>i7>^e^^A, y ^ 5>^tt#y y>wr>^&-'? 
a, *jw<s;i/#y »j>i7>-t^^A^i<Wi^ 

y y >Mr>^-^A«*^ttcD^«*fSiccfieffl3*i 

30 mr>*~? j**&f&mmr*ffimbo ? v*>7' 
•fejHbu/cfecDr^^ , cti6©#y y >i7>^^ 

^VTfflSi* -x^5>^fli, x^+e>fflBg, 

wn. ^ia«i^yx^^;ns}j!g, ^^->gfE 

Hi, U * >f»fli*5 <fc EJf7 * -/ --iMBIfliJWfiF* 0 < fflt » 
[00 15] Wctt4«y y>KT>^r^^A^S!at4 

so mmsbiK rfe^^^y y >Kr>^r^.'?A^ffi(D 



(4) 

5 

(AO »K (f§ a D p«, ^r>1^> 

httSS) > 0 (fgp D p«, ^>^>h 

a»> . ^>*>w-3 <^p D D «, Affls^t (») ) . 

^^C70 <«,&«, V («c) Si) , tfX*?^- 
AAP4 6 2 (MS, ^*^httl!) fWiCi 

[0017] ##Wr»B3*i* (B) J«»(Z)*#|i 
SSBSl/fct©, «fBHBB5 2- 1 25 48 9#&*{CH| 

[0018] *^iicj:orfffl$n^ (o js#cd* 
BtftTJU^^A (ci) *sJ:c>'7KSt{tv^^^A 

Hte*BMfc7 s ~ ^ A ijfcKft^* ^ 0 Aifffflt 
5<b, J»»»L/r**R(»r4iaK«H^K36«0. JSC* 

1*5 hH-4 2M (f§p a p£, BSfaUX («) H) , * 
^5B (ffip a p«, ttfllffc^XJIt <#) St) 

[0019] *«Ht?fflC^Sx#*^»lltt, 40 
*BiJa» i SSf ttWMfcfc 6 JJOfi^JS J£it J: r f# n 

JWfr&*CCftI*.-C* 2, (4-t KD^^>7x 

x;U) -7'DA> (t'X^xy-JUA) , 2, 2-t'X 50 



1 0- 1 1 0 08 7 

6 

(4-t FP + ^x^) -^^> (t'X7xy-Jl/ 
F) , 2, 2-fcf* (4-tFP^7x^l) 
>(^7*y-Jl/AD) t 2, (4-tFo 
^>7x^) -7'^>^6lie>n5^ l J^i- 
^Mfc^©rT?<fc£ 0 a*t^Jfr*ffl*.«, t77x^;b 
A£xt^n;l/t F y >£<DT;l^y#&T&t&W£S 

[0 02 0] &tc s ijKK^tlttJ, x^U>>?T 

h»;x^u>-r h^s>^<D7s >BMbS»L *' y T 

^ ;t ^ kswhrl z>\sm, y ? b 

[0 02 1] *f6B^*cj:^rffifflSn4*-!K>«ilt& 

^p a p^Mtc>PtLr, i-5 0li%(Dlirftffi-r^c 

[0022] *«wox#*^«flgjHde»»?raijw. s 
cti6«»«pjwH»cc, d>M, mawjitioo 

MSSPk:^ Or 0 . 5-10 SMSP, L < « 1 - 5 
[002 3] 

[0 024] (l)iltt:ii«(0. I. ) 
B#X**B»J IS K7 2 0 1 (M*JB«ftfcJ:SiB 

[0 02 5] ( 2 ) K«Stt : UL94V 

\jLy--n/x# b (7>^7^^--7>f7Mj-x 

8*SUt<D^J5 : 1 mm 0 
[0 02 6] ( 3 ) |fe«»9IS 
NBSUiiKRSi ( (tt) »#ffla^) r^Mfi (D 



C5) 



X 

A 
O 



0 — 3 o% 

3 0-6 0% 

6 0%£K±: 

[0027] mmm i - 9 

m, mtis^nx-tfirf (ft) wi) i oommmcMb 

r, (a) j$#<z>#y y>^r>^r<b bx^-y-it 

^C60 «*)«>, (B) f&ft<Dm 

(ft) «) *. *1 5c?SS*i4* (MSP) riB^U, 
^>£<#«Jffi^LfcSL ^ib»J£>T>^*u>h y 

fcww , tffl^ruL-8 4viMi % wmmwxommis 

[0028] HJfe^l 10-15 

C6 0 (iSp D p£, V (ft) Si) v (C) j8tft<Ds^4 
V>r?4 hH-4 2M (i§p D p£, BSfaUX (ft) SS) 



[0 0 2 9 ] JlflHWl 5SO'l 6 

(A) J&#CDtfl> 'J^^^iirf^^a 
C6 0 V (ft) St) > (O JtfcfrO'W 

hH-42M (®p a D «, Hg*aHX (ft) H) fcj: 
mv5B (f§p a D g, BflMfc^X* (ft) iS) * 

*f«l, Ctl*ffll»rUL-9 4V»flB. Bt$*gft<D 
btc 0 

[0 0 3 0] ^mmi 8-2 3 

(A) f&ftCDtf U>i7>^^^AcLtr7-^^. 
C6 0 (ft) »K (B) J&#<D*$ 

(ft) ») > M(C) l£#<ZVW^Y FH-4 2M 
(fSn D n£, BSffiSX (ft) St) «3Ct^2ft&^ 

(MSB) rffi^Lfc«J4«llifefi»inci|i»iLr¥S* 

Zm^X U L - 9 4 Vifl. K^fg»<D«J5£te J: 0*16*1 
[003 1] tb*8Wll ~3 

^■CCtSSJiSS (SS8I0 (Dr7-^^C60 (jgp D a 

(ft)»0 ^*ttS^T^«?f»as«nc 



10 



20 



30 



40 



«PBB¥1 0- 1 1 0 08 7 
8 

^^4tc^L//c 0 
[0 0 3 2 ] Jtbl$M4-6 

at4*C7SS*i£S (MMSP) ©y-^x^-fe;H 4 0 



50 



(rSp D p£. AMb^X* (ft) ») **Bffi^rSJIUj4tt 

tc a -e©IS**^4tC7^L//Co 
[0 0 3 3 ] it*30J7^9 

Sl4$t^2*i&S (MSB) GVW5^-f FH-42M 
(SM, BSfflflX (ft) «) *#ttE^-r*«i1-W* 

a>10lfr*fHKU Cft*JBL>TUL-9 4VfM, K 

-€-©/|iS***4tC^b/Co 
[0 0 34] JtlfcW 10—15 

(A) f£#CD*"y >i7>^^^AiLtr7^^ 
C6 0 (m&%, *W (ft) SJ) , (B) j£#G>** 

(ft) «) *\ ascc^-rM (smsp) ris^rr&tm 

frEOWBJrfcft^RU CMffil»tUL-94Vff 
[0 0 3 5] mm 16-19 

(A) J&#CDzJ<y 'J^T^^Aibtr^-^^ 

C6 o (m&£, (ft) si) , (o mt<o^<{ 

^7^hH-42M BSfflUX (ft) Wt) *, 

K-^r^SL, Cft*ffllvrUL-9 4VfMB, St^JiSi 
[003 6] mm 20-23 

(A) ^CD^U »; >^7>t^^Ailtr7-y^ 

c 6 o (ffip a p«, ^ ^ v (ft) h> , ( b ) tmvmm 
aty^xmHo (Sp a p^a, ^b^x* 

(ft) ») feitf (C) MK7><D^'Y> ; ^'r hH-4 2M 

Kfnmx (ft) ») *6cc^$n^M 

[0 03 7 ] 



(6) 



1 0- 1 1 00 8 7 

10 





i 


2 


3 


4 


mm 
3 


mm 

6 


7 


8 


mm 

9 


K&ifc <wt%Avt%) 


(A)/(B)=8< 


3/4 


(A)/(B)=90/10 


(A)/(B)=75/25 




10 0 


1 0 0 


100 


100 


1 0 0 


1 00 


1 0 0 


1 0 0 


10 0 




1 1 


1 1 


1 1 


1 1 


1 1 


1 1 


1 1 


1 1 


1 1 




3 3.6 


2 4 


14,4 


3 1.5 


22.5 


13.5 


26. 2 


18.7 


11.2 


1. 4 


1 


0. 5 


3. 5 


2. 5 


1. 5 


8. 8 


6. 3 


3. 8 


3 5 


2 5 


1 6 


3 5 


2 5 


1 5 


3 5 


2 5 


1 S 




S 2. 7 


3 0.8 


2 3.0 


34. 0 


3 1.7 


30. 0 


3 3.0 


3 1.0 


2 9.2 


UL-94y{l.emm t ) 


v-o 


V-0 


V- 1 


V-0 


V-0 


V-0 


V-0 


V-0 


V- 1 




O 


O 


O 


O 


O 


O 


O 


O 


O 



(B) :A**xftfrl40 Gfi£4 t JBte^XS* <!*) Si) 



[0 0 3 9 ] 





stray 

1 0 


SSifefcj 
1 1 


1 2 


1 3 


mm 

1 4 


1 5 


1 6 


mm 
1 7 




CA)/(Q=90/10 


(A)/(Q=80/20 


CA)/(C)=70/30 


(A)/(C) 


=80/20 




100 


1 0 0 


100 


10 0 


10 0 


1 0 0 


100 


100 




1 1 


1 1 


1 1 


1 i 


1 1 


1 1 


1 1 


1 1 




3 1.5 


22.5 


2 8 


2 0 


2 4.5 


17.5 


2 8 


2 0 


3. 5 


2. 5 


7 


5 


10.3 


j 7. 5 


3 . 6 


2. 5 














3 . S 


2. 5 


3 5 


2 5 


3 5 


2 5 


3 5 


2 5 








81. 8 


2 9.9 


3 2.3 


3 0.3 


3 1.9 


2 9.8 


3 2.3 


3 0.5 


UL-94V(1.6rara ! ) 


V- 0 


V- 1 


V- 0 


V- 2 


V-0 

• 


V- 1 


V-0 


V-0 




O 


O 


° 


O 


O 


O 


O 


O 



(C) -l :/v^7^h-42M ffl&%, BSfnSl (#) ftL) 



[0 04 0] 



[313] 



C7) 



n 



#H3¥ 10-1 10087 
12 





1 8 


1 9 


2 0 


2 1 


2 2 


2 3 




(A)/0&)=8(VlO 
(A+By{C)=90/iO 


<AV(B)=dO/10 

(A+BV(O=80T20 


CA)/O>=90/10 
(A+By(C>=7Q/30 




10 0 


10 0 


10 0 


1 0 0 


1 0 0 


10 0 


mm 


1 1 


1 1 


1 1 


1 1 


1 1 


1 1 




2 8.3 


20. 2 


2 5.5 


1 8 


2 2 


15.7 


3. 2 


2. 3 


2. 8 


2 


2. 5 


1 . 8 


3. 5 


2. 5 


7 


S 


1 0. S 


7. 5 


3 5 


2 5 


3 5 


2 5 


3 5 


2 5 




3 4 


3 1.6 


3 3.9 


3 1.5 


3 3. & 


3 1.2 




V- 0 


V-0 


V-0 


V-0 


V- 0 


V-0 




o 


O 


o 


O 


O 


O 



(B) : /-* # x*tH40 SMb^X* (80 S) 

(C) -1 :A^-5^ffl-42M (®f B ^, GgftSX (80 84) 



[0 04 1] 



* * [*4] 





i 


ifcttM 
2 


3 


4 


5 


6 


7 


8 


9 


it* 3->828 










































3 5 


2 5 


1 S 




















3 5 


2 5 


1 5 




















3 5 


2 5 


1 5 


3 5 


2 5 


1 5 


35 


2 5 


1 5 


3 5 


2 5 


1 5 


MHHfc 


3 1.1 


29. 5 


2 7.6 


2 8.0 


2 7.4 


2 6-0 


2 2.1 


2 1.5 


20.8 


ULr94V(1.6mro t ) 


V- 1 


X 


X 


X 


X 


X 


X 


X 


X 




O 


O 




A 


X 


X 




X 


X 



(A) 

(B) : y-^irt*140 «Ht^Xg <£} St) 

(C) -1 :M>*7-f>H-42M (i8j&*. BBIb«X («0 SS) 



[0 04 2] 



[*5] 



C8> 



13 



#BB¥ 1 0- 1 1 0 08 7 

14 





tfc&« 

1 0 


am* 
1 1 


12 


13 


14 


1 6 


Si** (wt%/wt%) 


(A)/(B)=5Q/50 


(A)/(B)=20/S0 


if 3-^828 


10 0 


1 00 


10 0 


100 


10 0 


1 0 0 


mm 


1 1 


1 1 


1 1 


1 1 


1 1 


1 1 




17. 5 


12.5 


7. 5 


7 


5 


3 


17.5 



12.5 


7. 5 


2 & 


2 0 


1 2 


3 & 


2 5 


1 5 


3 5 


2 5 


1 5 




3 1.5 


3 0.0 


28. 3 


2 9.5 


2 8. 3 


2 7.0 


UI^94V(1.6mm l ) 


V- 0 


V-2 


V- 2 


V-2 


y 


X 




A 


A 


X 


A 


X 


X 



[0 04 3 ] 



* * [me ] 





1 6 


1 7 


1 8 


1 9 


2 0 


21 


22 


23 


E^Jt (wt%/wt%) 


(A)/(O=5G/50 


(A)/(C)=20/8O 


CA>(B)=dO/10 


(Ay<B>-90/10 
<A+BV(O=2tV80 


(A) 
(B) 

(C) -1 


1 7. S 


12.5 


7 


5 


15.7 


11.2 


6. 3 


4. 5 










1. 8 


1. 3 


0. 7 


0. 5 


17.5 


12.5 


28 


2 0 


17.5 


12.5 


28 


20 


3 5 


2 5 


3 5 


2 5 


3 5 


25 


35 


2 & 




29. 2 


2 7.7 


25. 0 


24. 1 


2 9.8 


28. 1 


2 5.5 


24. 4 


UL-^VU.emm 1 ) 


X 


X 


X 


X 


V- 2 


X 


X 


X 




A 


X 


X 


X 


A 


X 


X 


X 



<b) : /-/^xtt*i4o m&*, m m) 

(C) -1 : W/'?/hH-42M Ofi?£<&, KMX «*) fi) 



